Specifications

Value of the data
This dataset can be used for global estimates of phosphorus emissions due to laundry and dishwasher detergents.
This dataset can be useful to show the effect of environmental policy on the discharges of phosphorus due to the use of detergents.
Data
The datasets of this article provides information on the use of Phosphorus in detergents ( Tables 1  and 2 ) and the emission of phosphorus due to the use of detergents ( Tables 3 and 4) . Tables 1 and 2 show the Phosphorus use by laundry and dishwasher detergents, respectively, on a regional and a global basis per capita. Tables 3 and 4 showed the volume of the emissions of Phosphorus due to the use of laundry and dishwasher detergents.
These datasets were based on the use of detergents and the Phosphorus content in the detergents. The use of the detergents was based on the relation between income and detergent use. The content of Phosphorus in laundry and dishwasher detergents was based on the current levels and assumptions on the effect of environmental policy targets to reduce the Phosphorus load. In this study, the five Shared Socio-economic Pathways (SSP) scenarios [2] are analyzed for their effect to the emissions of phosphorus from detergents. These scenarios differ in their population growth, economic growth and storylines. 2. Experimental design, materials and methods
Use of laundry and dishwasher detergents
The use of laundry and dishwasher detergents were related to the national GDP per capita (Fig. 1 ) [3] . We assumed a maximum use of laundry detergents of 10 kg cap À 1 year À 1 and a maximum use of 3 kg cap À 1 year À 1 for dishwasher detergents based on the historical maximum [4] .
P content in laundry detergents
A minor but substantial share of P emissions are related to the use of laundry detergents in countries where a majority of households use washing machines. Before 1940, laundry detergents did not contain Phosphorus, but after 1945 the percentage of P in laundry detergents increased to between 6% and 8% or even more. The high loads of Phosphorus due to detergents resulted in eutrophic lakes. As a consequence, several countries set a maximum P content for detergents. In 1972, several US States set the maximum weight at 8.7%, but a few years later the first states reduced this to a maximum of 0.5% [5] . In the year 2000, 7 EU countries banned P-containing detergents [4] . In 2011, the EU declared a maximum content of 0.5 g P for a standard washing dose starting in 2013 [6] .
The formula for the average Phosphorus content in laundry was:
where by C P Ldet_a is the concentration of P in laundry detergents based on the mix of standard and P-free 1 laundry detergents for a country; C P Lfree is the concentration of P in P-free detergents; C P Ldet is the concentration of P in normal laundry detergent; f P Lnormal is the fraction of use of standard laundry detergents related to the use of the total detergents for a country. The total emission of Phosphorus by laundry detergents is the combination of the detergent use and the Phosphorus content:
where by, E P laundry is the emission of P from laundry detergents in kg cap À 1 yr À 1 in a country; and g is 2.458 and h is À17.445 (Fig. 1a) . . R 2 ¼ 0.79).
1 P-free is used for detergents with a very low Phosphorus content, also called eco-detergents.
We assumed a P concentration in laundry detergents of 0.0625 g P/g detergent for standard detergents and 0.0006 g P/g detergent for P-free detergents [7] . These values for P-free detergent were in accordance with the range of P concentrations in detergents in the United Kingdom [8] . The fraction of standard detergents f P Lnormal for countries for 2010 was based on the current situation [4, 6, 7] . For 1970, no P-free detergents were available.
P content in dishwasher detergents
Dishwasher detergents also had a high P content as no detergents without P were available until recently, when EU policy forced manufacturers to develop P-free detergents. According to EU policy, by 2018 dishwasher detergents cannot exceed 0.3 g P per washing dose [6] . To enable prognosis, the use of dishwasher detergents was related to GDP based on data of the year 2000 (Fig. 1b) [4] .
The concentration and use of P in dishwasher detergents was calculated as follows:
where by C P Ddet_a is the concentration of P in dishwasher detergents based on standard and P-free detergents; C P Dfree is the concentration of P in P-free detergents; C P Ddet is the concentration of P in standard dishwasher detergent; f P Dnormal is the percentage of use of standard dishwasher detergents in relation to use of total detergents. The total emission of Phosphorus by dishwasher detergents was:
where by E P dishwasher is the emission of P from dishwasher detergents; and a is 1.1738 and b is À 10.852 (Fig. 1b) .
We assumed a P content of 0.117 g P/g detergent for standard detergents and 0.01 for P-free detergents [7] . These values for P content were in accordance with the range of P concentrations in detergents in the United Kingdom [8] . As P-free detergents were not widespread available in 2010, the fraction of standard detergents f P Lnormal for all countries was default 100% normal detergents [6] .
Scenarios for the P content in detergents
Usage of P-free detergents was determined by the implementation of environmental policy measurements. In 2010, the use of P-free laundry detergents was mandatory in EU Member States, the United States, Japan and Singapore. P-free dishwasher detergents were hardly available in 2010. The Shared Socio-economic Pathways (SSPs) differ in environmental policy, from reactive environmental policy in SSP3 and SSP4, to proactive environmental policy in SSP1 and somewhere in between in SSP2. The use of detergents was modelled as a function on GDP and varied with the growth of the GDP between countries. The use of P-free detergents was based on GDP criteria: in SSP1, with strong environmental policy, all countries with a GDP of more than US$ 20.000 are projected to use P-free detergents by 2050; in SSP2, with moderate environmental policy, all countries with a GDP of more than US$ 40.000 are projected to use P-free detergents by 2050; in SSP3, with less environmental policy. traditional P-containing detergents are allowed; in countries where P-free detergents are currently in use, use of P-free is reduced by 50% in favorite of standard detergent by 2050; in SSP4, with less environmental policy, by 2050 that ratio will be between the current situation and that in SSP2; in SSP5, with moderate policy, all countries with a GDP of more than US$ 30.000 are projected to use P-free detergents by 2050.
We assumed standard detergents in all other situations and a gradual change of the fraction of P free detergents from the present-day up to 2050.
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